


IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
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Applicants 

Application Serial No. 
Filing Date 



Constantine Tsikos et al. 
10/067,140 
February 4, 2002 

PLANAR LED-BASED ILLUMINATION ARRAY 



Title: 



Examiner 
Group Art Unit 
Attorney Docket No, 



(PLIA) CHIPS 
not yet assigned 



2876 

108-127USANB0 



Honorable Commissioner 

of Patents and Trademarks 
Washington, D.C. 20231 



SECOND PRELIMINARY AMENDMENT 



Sir: 



Prior to examination of the above-referenced Patent Application, please amend the same 



AMENDMENT OF THE SPECIFICATION: 

On Page 97, please delete the seventh paragraph which reads: 

[Fig. I V5 is a schematic representation of a presentation-type bar code symbol reading 
system embodying the PLIIM-based subsystem of Fig. 1V1;]. 

On Page 121, please amend the first and fourth paragraphs as follows: 

[Fig. 33C is] Figs. 33C1 and 33C2 set forth a system block diagram illustrating the 
system architecture of the bioptical PLIIM-based product dimensioning, analysis and 
identification system of the first illustrative embodiment shown in Figs. 33 A and 33B; 

[Fig. 34C is] Figs. 34C1 and 34C2 set forth a system block diagram illustrating the 
system architecture of the bioptical PLIIM-based product dimensioning, analysis and 
identification system of the second illustrative embodiment shown in Figs. 34A and 34B; 

On Page 158, amend the third paragraph as follows: 



as follows: 
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In order that PLLIM-based subsystem 25 can be readily interfaced to and an integrated 
(e.g. embedded) within various types of computer-based systems, as shown in Figs. 9 through 
[34C] 34C2, subsystem 25 also comprises an I/O subsystem 500 operably connected to camera 
control computer 22 and image processing computer 21, and a network controller 501 for 
enabling high-speed data communication with others computers in a local or wide area network 
using packet-based networking protocols (e.g. Ethernet, AppleTalk, etc.) well known in the art. 

On Page 243, amend the fifth paragraph as follows: 

In view of the fact that linear CCD image detectors with 200 micron tall image detection 
elements are generally commercially available in lengths of only one or two thousand image 
detection elements (i.e. pixels), the PLIB/FOV alignment method described above would be best 
applicable to PLIIM-based hand-held imaging applications as illustrated, for example, in Figs. 
1I25A2 through 1I25N2. In view of the fact that most industrial-type imaging systems require 
linear image sensors having six to eight thousand image detection elements, the PLIB/FOV 
alignment method illustrated in Fig. 1B3 would be best applicable to PLIIM-based conveyor- 
mounted/industrial imaging systems as illustrated, for example, in Figs. 9 through 32A. 
Depending on the optical path lengths required in the PLIIM-based POS imaging systems shown 
in Figs. 33A through [34C] 34C2, either of these PLIB/FOV alignment methods may be used 
with excellent results. 

On Page 275, amend the third paragraph as follows: 

In order that PLLIM-based subsystem 25' can be readily interfaced to and an integrated 
(e.g. embedded) within various types of computer-based systems, as shown in Figs. 9 through 
[34C] 34C2, subsystem 25' also comprises an 1/0 subsystem 500 operably connected to camera 
control computer 22 and image processing computer 21, and a network controller 501 for 
enabling high-speed data communication with others computers in a local or wide area network 
using packet-based networking protocols (e.g. Ethernet, AppleTalk, etc.) well known in the art. 

On Page 297, amend the third paragraph as follows: 



Page 2 of 8 




In order that PLLIM-based subsystem 25" can be readily interfaced to and integrated 
(e.g. embedded) within various types of computer-based systems, as shown in Figs. 9 through 
[34C] 34C2, subsystem 25" further comprises an I/O subsystem 500 operably connected to 
camera control computer 22 and image processing computer 21, and a network controller 501 for 
enabling high-speed data communication with other computers in a local or wide area network 
using packet-based networking protocols (e.g. Ethernet, AppleTalk, etc.) well know in the art. 

On Page 326, amend paragraphs 2-4 as follows: 

As shown in Figs. 33A' through [33C] 33C2, a pair of PLIIM-based package 
identification (PID) systems 25' of Figs. 3E4 through 3E8 are modified and arranged within a 
compact POS housing 581 having bottom and side light transmission apertures 582 and 583 
(beneath bottom and side imaging windows 584 and 585, respectively), to produce a bioptical 
PLIIM-based product identification, dimensioning and analysis (PID A) system 580 according to 
a first illustrative embodiment of the present invention. As shown in [Fig. 33C] Figs. 33C1 and 
33C2, the bioptical PIDA system 580 comprises: a bottom PLIIM-based unit 586A mounted 
within the bottom portion of the housing 581; a side PLIIM-based unit 586B mounted within the 
side portion of the housing 581; an electronic product weigh scale 587, mounted beneath the 
bottom PLIIM-based unit 5 87 A, in a conventional manner; and a local data communication 
network 588, mounted within the housing, and establishing a high-speed data communication 
link between the bottom and side units 586A and 586B, and the electronic weigh scale 587, and a 
host computer system (e.g. cash register) 589. 

As shown in [Fig. 33C] Figs. 33C1 and33C2. the bottom unit 586A comprises: a PLIIM- 
based PID subsystem 25 ' (without LDIP subsystem 122), installed within the bottom portion of 
the housing 587, for projecting a coplanar PLIB and 1-D FOV through the bottom light 
transmission aperture 582, on the side closest to the product entry side of the system indicated by 
the "arrow" (<=) indicator shown in the figure drawing; a I/O subsystem 127 providing data, 
address and control buses, and establishing data ports for data input to and data output from the 
PLIIM-based PID subsystem 25'; and a network controller 132, operably connected to the I/O 
subsystem 127 and the communication medium of the local data communication network 588. 
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As shown in [Fig. 33C] Figs. 33C1 and 33C2 . the side unit 586B comprises: a PLIIM- 
based PID subsystem 25' (with LDIP subsystem 122), installed within the side portion of the 
housing 581, for projecting (i) a coplanar PLIB and 1-D FOV through the side light transmission 
aperture 583, also on the side closest to the product entry side of the system indicated by the 
"arrow" indicator shown in the figure drawing, and also (ii) a pair of AM laser beams, 
angularly spaced from each other, through the side light transmission aperture 583, also on the 
side closest to the product entry side of the system indicated by the "arrow" (<=) indicator shown 
in the figure drawing, but closer to the arrow indicator than the coplanar PLIB and 1-D FOV 
projected by the subsystem, thus locating them slightly downstream from the AM laser beams 
used for product dimensioning and detection; a I/O subsystem 127 for establishing data ports for 
data input to and data output from the PLIIM-based PIB subsystem 25'; a network controller 
132, operably connected to the I/O subsystem 127 and the communication medium of the local 
data communication network 588; and a system control computer 590, operably connected to the 
I/O subsystem 127, for (i) receiving package identification data elements transmitted over the 
local data communication network by either PLIIM-based PID subsystem 25', (ii) package 
dimension data elements transmitted over the local data communication network by the LDIP 
subsystem 122, and (iii) package weight data elements transmitted over the local data 
communication network by the electronic weigh scale 587. As shown, LDIP subsystem 122 
includes an integrated package/object velocity measurement subsystem 

On Page 329, amend paragraphs 1-3 as follows: 

In alternative embodiments of the bioptical system described above, both the side and 
bottom units can be provided with an LDIP subsystem 122 for product/produce dimensioning 
operations. Also, it may be desirable to use a simpler set of image forming optics than that 
provided within IFD subsystem 3". Also, it may desirable to use PLIIM-based subsystems 
which have FOVs that are automatically swept across a large 3-D scanning volume definable 
between the bottom and side imaging windows 584 and 585. The advantage of this type of 
system design is that the product or item of produce can be presented to the bioptical system 
without the need to move the product or produce item past the bioptical system along a 
predetermined scanning/imaging direction, as required in the illustrative system of Figs. 33A 
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through [33C] 33C2. With this modification in mind, reference is now made to Figs. 34A 
through [34C] 34C2 in which an alternative bioptical vision-based product/produce identification 
system 600 is disclosed employing the PLIIM-based camera system disclosed in Figs. 6D1 
through 6E3. 

Bioptical PLIIM-Bas ed Product Identification. Dimensioning and Analysis System Of The 
Second Illustrative Embodiment Of The Present Invention " 

As shown in Figs. 34A through [34C] 34C2 . a pair of PLIIM-based package 
identification (PID) systems 25" of Figs. 6D1 through 6E3 are modified and arranged within a 
compact POS housing 601 having bottom and side light transmission windows 602 and 603 
(beneath bottom and side imaging windows 604 and 605, respectively), to produce a bioptical 
PLIIM-based product identification, dimensioning and analysis (PID A) system 600 according to 
a second illustrative embodiment of the present invention. As shown in [Fig. 34C] Figs. 34C1 
and 34C2, the bioptical PIDA system 600 comprises: a bottom PLIIM-based unit 606A mounted 
within the bottom portion of the housing 601; a side PLIIM-based unit 606B mounted within the 
side portion of the housing 601; an electronic product weigh scale 589, mounted beneath the 
bottom PLIIM-based unit 606A, in a conventional manner; and a local data communication 
network 588, mounted within the housing, and establishing a high-speed data communication 
link between the bottom and side units 606A and 606B, and the electronic weigh scale 589. 

As shown in [Fig. 34C] Figs. 34C1 and 34C2 . the bottom unit 606A comprises: a PLIIM- 
based PIB subsystem 25" (without LDIP subsystem 122), installed within the bottom portion of 
the housing 601, for projecting an automatically swept PLIB and a stationary 3-D FOV through 
the bottom light transmission window 602; a I/O subsystem 127 providing data, address and 
control buses, and establishing data ports for data input to and data output from the PLIIM-based 
PID subsystem 25"; and a network controller 132, operably connected to the I/O subsystem 127 
and the communication medium of the local data communication network 588. 

On Page 330, amend the first paragraph as follows: 

As shown in [Fig. 34C] Figs. 34C1 and 34C2 . the side unit 606A comprises: a PLIIM- 
based PID subsystem 25" (with modified LDIP subsystem 122'), installed within the side 
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portion of the housing 601, for projecting (i) an automatically swept PLIB and a stationary 3-D 
FOV through the bottom light transmission window 605, and also (ii) a pair of automatically 
swept AM laser beams 607A, 607B, angularly spaced from each other, through the side light 
transmission window 604; a I/O subsystem 127 for establishing data ports for data input to and 
data output from the PLIIM-based PID subsystem 25"; a network controller 132, operably 
connected to the I/O subsystem 127 and the communication medium of the local data 
communication network 588; and a system control data management computer 609, operably 
connected to the I/O subsystem 127, for (i) receiving package identification data elements 
transmitted over the local data communication network by either PLIIM-based PID subsystem 
25", (ii) package dimension data elements transmitted over the local data communication 
network by the LDIP subsystem 122, and (iii) package weight data elements transmitted over the 
local data communication network by the electronic weigh scale 587. As shown, modified 
LDIP subsystem 122' is similar in nearly all respects to LDIP subsystem 122, except that its 
beam folding mirror 163 is automatically oscillated during dimensioning in order to swept the 
pair of AM laser beams across the entire 3-D FOV of the side unit of the system when the 
product or produce item is positioned at rest upon the bottom imaging window 604. In the 
illustrative embodiment, the PLIIM-based camera subsystem 25" is programmed to 
automatically capture images of its 3-D FOV to determine whether or not there is a stationary 
object positioned on the bottom imaging window 604 for dimensioning. When such an object is 
detected by this PLIIM-based subsystem, it either directly or indirectly automatically activates 
LDIP subsystem 122' to commence laser scanning operations within the 3-D FOV of the side 
unit and dimension the product or item of produce. 
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REQUIREMENT UNDER 37 C.F.R. 1.121 

As required under 37 C.F.R. 1.121, and pursuant to the present Amendment, a Substitute 
Specification, Claims to Invention and Abstract of Disclosure are filed herewith. 
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# 



REMARKS 



Applicants submit the present Amendment in order to ensure correspondence between the 
Specification and Formal Drawings filed herewith and in response to the Notice to File Missing 
Parts mailed May 9, 2002. 



Respectfully submitted, 



Dated: August 7, 2002 



Thomas 1 Perkows] 




Attorney for Applicants 

Reg. No. 33,134 

Thomas J. Perkowski, Esq., P.C. 

Soundview Plaza 

1266 East Main Street 

Stamford, Connecticut 06902 

203-357-1950 

http://www.tjpatlaw.com 



CERTIFICATE OF FIRST CLASS MAIL 
UNDER 37 CFR 1.8 

I hereby certify that this correspondence 
is being deposited with the United States 
Postal Service on August 7, 2002, as 
postage prepaid First Class U.S. Mail 
addressed to 

Commissioner of Patents and 
Trademarks 
Washington, D.C. 2023 1 /*) 




Thomas J. PerkowsM, Esq. 
Reg. No. 33,134 
Dated: August 7, 2002 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In re application of: 
Applicants 

Application Serial No. 

Filing Date 

Title: 



Constantine Tsikos et al. 
10/067,140 
February 4, 2002 

PLANAR LED-BASED ILLUMINATION ARRAY 



Examiner 
Group Art Unit 
Attorney Docket No. 



(PLIA) CHIPS 
not yet assigned 



2876 

108-127USANB0 



Honorable Commissioner of Patents 

and Trademarks 
Washington, DC 20231 



REQUEST FOR APPROVAL OF PROPOSED CHANGES TO THE DRAWINGS 



Applicants hereby request approval of proposed changes to Fig. 1B1, Fig. 1B5, Fig. 
1G15A, Fig. 1G15B, Fig. 1G16B, Fig.lG17A, Fig. II 15C Fig. 1118 (which is mislabeled as a 
duplicate 1I18A), Fig. 1I19B, Fig. 1I20A, Fig. 1122, Fig. 1I25I3, Fig. 2E1, Fig. 2F1, Fig. 3D7, 
Fig. 3G2, Fig. 10, Fig. 12D, Fig. 13A, Fig. 18A, Fig. 18C1, Fig. 18C2, Fig. 25, Fig. 33C, Fig. 
34C, Fig. 40A1, Fig. 40A3, Fig. 40A4, Fig. 40A5, Fig. 40B3, Fig. 40B4, Fig. 40B5, Fig. 40C3, 
Fig. 40C4, Fig. 48A, Fig. 49B, Fig. 53A1, Fig. 53A3, Fig. 53A4, Fig. 53B1, Fig. 53C1, Fig. 
53C3, Fig. 59B, Fig. 60B, Fig. 61 A and Fig. 68A which are indicated in red ink on the sheets 
filed herewith. 

Applicants also submit herewith formalized drawings, which include the proposed 
changes, for entry in the present Application upon approval of the proposed changes. 



Respectfully submitted, 



Dated: August 7, 2002 



Thomas J Perkowski, Esq. 
Attorney for Applicants 
Reg. No. 33,134 
Thomas J. Perkowski, Esq., P.C. 
Soundview Plaza 
1266 East Main Street 
Stamford, Connecticut 06902 
203-357-1950 
http://www.tipatlaw.com 




Page 1 of 2 



CERTIFICATE OF FIRST CLASS MAILING 



UNDER 37 C.F.R. 1.8 



I hereby certify that this correspondence 
is being deposited with the United States 
Postal Service on August 7, 2002, in a Postage 
Prepaid envelope as, First Class Mail, 
addressed to: 

Commissioner of Patents 

and Trademarks 
Washington, D.C. 20231 ^\ 



Thomas .fperkowskf; Esq. 
Date: August 7, 2002 
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CAMERA CONTROL PROCESS CARRIED OUT WITHIN THE 



CONTROL SUBSYSTEM OF EACH OBJECTATTRIBUTE ACQUISITION/ 
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Camera Gontrol Computer receives a time-stamped quintuple Data Set (i.e. coordinate of Left 
Package Edge, coordinate of Right Package Edge, height, velocity, and time-stamp) from the LDIP 
Subjysteni,3nd $ror#the Data Set in a Package Data Buffer Structure having N=5 column? suid M 
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Camera Control Computer analyzes height data in the Package Data Buffer and detect the occurrence 
of detecting height discontinuities, and based on such detected height discontinuities, determines the 
corresponding coordinate position of the leading package edges specified by left-most and right-most 
coordinate values associated with the data set at this detected height discontinuity. 



Camera Control Computer determines the height of the package associated with the 
leading package edges determined at Block B above. 



Camera Control Computer 
transforms the position of left and 
right package edge (IPE, RPE) 
coordinates buffered in the 
deepest row of the Data Package 
Buffer at which the height value 
was determined at Block D to a 
Global Coordinate Reference 
System symbolically embedded in 
the conveyor belt structure 
beneath the LDIP Subsystem, as 
shown in Fig. 17, 



Camera Control 
Computer analyzes the 
height values (i.e 
coordinates) computed 
over previous raw data 
set processing cycles, 
and stored in the 
Package Data Buffer, 
and determines the 
"median" height of 
package. 
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Camera Control Computer 
analyzes height value in the 
Package Data Buffer, and 
determines the speed of 
package (V b (t)). 
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Fig. 18A 
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Compute Line Rate of Linear LCD Sensor (dots/sec) based on computed belt 
velocity (inches/sec) and constant image resolution (dots/inch) desired, using 
equation: 

line rate = (belt velocity) x (image resolution) 
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Gemputer photointegration time AT of the linear image sensor based on computed 
line rate using the formula: 

photointegration time = 1/line rate 
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Fig. 18C1 





Compute optical power (milliwatts) of each PLIA based on computed 
photointegration tim^(AT) using the following formula: 

optical power of LD (milliwatts) = constant 



photointegration tim^AT 
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